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(so Nonwoven continuously-bonded triiaminate. 



<£) A nonwoven composite material comprising a meltblown fabric layer of a thermoplastic polymer sandwiched 
between two prebonded. spunbonded reinforcing fabric layers of a thermoplastic polymer, ail continuousiy- 
bonded together to fcrm composite material. The preferred thermoplastic poiymer for both the meitblown and 
spunbonded layers is polypropylene. The nonwoven composite material contains a minimal number of loose 
fibers, is highly resistant to the penetration of liquids and would also be expected to exhibit good abrasion 
resistance, while maintaining tear resistance and softness comparable to non-prebonded materials characterized 
by discrete bonding patterns. The nonwoven composite material is especially useful as a sterilization wrap for 
surgical and other health care items. 
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NONWOVEN CONTINUOUSLY-BONDED TRILAMINATE 

BACKGROUND OF THE INVENTION. 

The cresent invention re ! ates to nonwoven fabrics and, more particularly, to a nonwoven composite 
material which comprises meitbiown fabric layer of thermoplastic pcymeric microfibers sandwiched 
5 between two preccnded reinforcing fabric layers of thermoDlastic pciymenc laments, the three layers 
being continuousiy-bonded together to form a rabric material. 

A wide range of nonwoven fabric laminates that incorporate meitbiown materials are known. Such 
fabrics have been produced using a variety of lamination procedures. 

U.S. Patent No. 4,374,888 to Bornslaeger discloses a class of such laminates that are useful as 
10 recreational fabrics. U.S. Patent No. 4,436.780 to Hotchkiss et ai. discloses a meltblown-contaming laminate 
for use as a wiper. U.S. Patent No. 4,196,245 to Kitscn et al. discloses a composite material having at least 
two meitbiown fabric layers that is said to be useful a surgical gowns, surgical drapes, and the like. The 
Bornslaeger, Hotchkiss et al., and Kiston et al. fabrics are prccuceo by point-bonding processes. 

U.S. Patent No. 4,041,203 to Brock et al discloses a nonwoven rabric-iike material that comprises a 
75 meitbiown fabric and a web of substantially continuous and randomly deposited moiecularly oriented 
filaments of a therpiop'^sTm noiymer. The web is not crebonded and thus has no integpty of its own until it 
is bonHed tn the meitbiown fabric. The fabric and the web are point-bonded together to obtain a material 
that is said to have desirable strength characteristics and to possess a textile-like appearance, drape, and 
hand. 

20 U.S. Patent No. 3,795,571 to Prentice discloses a nonwoven fabric laminate comprising a meitbiown 

microfiber mat that has high strip tensile strength, bonded to at 'east one other mat that has high tear 
resistance. The laminate can oe formea bv ooint-bondincj or by adhesive bending. 

U.S. Patent No. 4.508.113 to Malaney discloses five-ply disposable drapes that incorporate meitbiown 
material. U.S. Patent No. 4.555.811 to Shimalla discloses a nonwoven meitbiown containing laminate 

25 structure useful as an operating room gown. The Maianey and Shimaila laminates are made on a heated 
embossing calendar. 

SUMMARY OF THE INVENTION 

30 

It is an object of the present invention to provide a nonwoven composite material which contains a 
minimal amount of loose fibers. 

It is another object of the present invention to provide a nonwoven composite material that has good 
abrasion resistance. 

35 It is another object of the present invention to provide a continuously-bonded nonwoven composite 

material that has comparable tear resistance to discretely bonded nonwoven composites. 

It is another object of the present invention to provide a continuously-bonded nonwoven composite 
material that nas comparable softness or stiffness to point-bonded nonwoven composites. 

It is another object of the present invention to provide a nonwoven comoosite material in which the fiber 
40 materials, nonwoven web types and basis weights of the reinforcing web layers can be manipulated to 
enable the formation of a nonwoven composite material that possesses the particular properties desired. 

A further object of the present invention is to provide a nonwoven composite materia! which is capable 
of being used as a sterilization wrap in the medical field. 

It is a further obiect of the invention to provide a material for use as a sterilization, wrap that will permit 
45 penetration of a steniant such as steam while impeding the passage of naotena and other contaminants. 

it is a further object of the invention to provide a material for use as a sterilization wrap that is 
hydrophobic and also minimizes the penetration of liquids through the wrap. 

The present invention, as embodied and broadly described herein, overcomes the problems and 
disadvantages of the prior art and achieves the aforementioned objects in accordance with the purpose of 
50 the invention by providing a nonwoven composite material having a basis weight ranging from aDproxi- 
mateiy i -3 u^yd : suitable for use as a sterilization wrap. Tn e rnmpnsiiw materia! com, or; so s a layer of a 
meitbiown fabric of thermoplastic polymeric microfibers having an average fiber diameter of up to 10 
microns and a nominal basis weight ranging from 0.3 to 0.6 oz yd 2 and two prebonded reinforcing fabric 
layers of thermoolastic polymeric filaments selected from sounbonded, wetiaid and c^r^cd webs and having 
nominal basis weights that may be identical or different and range f rom 0.3 to 2.0 oz yd 2 . The meitbiown 
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fafcnc ayer and the -«rforc:ng facr.c avers are ccs.ticnec n : u,:acosed surface-to-surface re:at,onsn,c 
w;th the meltblown fabric laver positioned between the reinforcing fabric avers. All of these layers are 
ccntmucusiv-conced tocether m a n,p of couble heitca: grocvec roils by the aoci.caticr or neat arc 
pressure to form a composite material hav.ng areas cf heavy ccncing, areas of intermediate ccnc.ng arc 

areas cf liaht toncir.g. r 

ifccdiment of the present invention, the reinforcing fabric layers or tnermcplastic 



'5 



3C 



35 



40 



45 



in a prefecfcG 



micron oer i 



polymeric filaments are spunbonded ana both tne meltblown fabric cf thermoplastic po.ymeric 
and the reinforcing fabric layers of thermoplastic polymeric laments are comcosec oj polyprooy^ene 

The accor 
illustrate a preferrec 
principles of the invention. 



forcing rauriu idywis ui iiicm"-v ,oji,v ' ^^'/ - ■ 

;ompanying drawings, which are incorporated m and constitute a part of this specification, 
referred embodiment of tne invention, and together with the description, serve to exp.am the 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a fragmentary perspective, illustrating the tnree ;ayers of the nonwoven composite material 
of the present invention. 

Fig. 2 illustrates a pair of rolls that can be used to make the type of ocndmg pattern illustrated by 

Fi 9- 3- .... M , 

Fig a is an illustration of one type of pattern produced the continuous bona.ng process utilized .o 

make the nonwoven composite mcuei.al cf the present invention 
DETAILED DESCRIPTION OF THE PRFFFRRED EMBODIMENT. 

Reference will now be made in detail to the presently preferred embodiments of the invention, an 
ovamnie of which is illustrated in the accompanying drawings. 

In" accordance with the present invention as illustrated m Fic. f. a nonwoven composite maters 10 .s 
provided comprising meltblown fabric layer 12 of thermoplast.c polymeric microfibers and two prebonded 
reinforcing fabric layers 14 and 16 each made of thermoplastic polymer filaments. 

The prpferred thermoplastic polymeric microfibers used to form meitbiown fabr.c layer 12 are poly- 
propylene, nylon 6, nylon 6.6. poiybutylcne terephthalate, polyethylene, polyethylene terephthaiate. hnear 
lew tensity polyethylene, and copolymers, composites and blends thereof, the most preferred being 
„.;„„„„■, fohrir lavsr can be prepared by known teenniques suuh a= the prccoss desennpn 

in US patent No 3 978,185 to Buntin et al. which is incorporated herein by reference in us «nu. ciy 
Industrial and Engineering Chemistry , Vol. 48. No. 8 (1965), pp. 1342-1346. Briefly, the process myolves 
extruding a~fTber-form,ng thermoplastic polymer res.n in molten form through orifices of a heated nozzle into 
a stream of hot gas to attenuate the molten resin as fibers which form a fiber stream, the fibers being 
collected on a receiver in the path of the fiber stream to form a nonwoven mat. 

Reinforcing fabric layers 14 and 16 made of the thermoplastic polymer filaments are preferably 
spunbonded wet laid or carded webs, and most preferably are spunbonded webs. Methods for producing 
spunbonded webs are disclosed in U.S. Patents Nos. 3.338,992 and 3.341.394 to Kinney ; U.S^ Patent Na 
3 276 94 to Levy U S Patent No. 3.502,538 to Peterson ; US Patents Nos. 3.502.763 and 3.509.009 to 
Hartmann ■ U S Patent No. 3.542.615 to Dobo et ai. and U.S. Patent No. 3.692.618. The method generally 
involves continuouslv extruding a thermoplastic polymer through a spinneret to form discrete filaments. The 
filaments are drawn to achieve molecular orientation and tenacity. The continuous filaments are then 
riopnsited in a substantially random manner onto, for example, a earner belt, to form a web of substantially 
continuous and randomly arranged, molecularly oriented filaments. Re.nforcir.g fabric layers 14 and 
the invention are orebonded and thus have a structural integrity of their own. The preferred thermoplastic 
ooivmer filaments' used to make reinforcing fabric layers 14 and 16 are polypropylene, nylon 6, nylon 6.6. 
polybutylene terephthaiate. polyethylene, polyethylene terephthalate. linear low density po.vetny.ene. anu 
c-polymers composites and blends thereof, with the most preferred being polypropylene. 

In accordance with the invention, meltblown fabric layer 12 and reinforcing fabric layers 14 and 16 are 
positioned in luxtaposed surface-tc-suriace relationship, with meltblown fabric layer 12 positioned between 
reinforcing fabric layers 14 and 16. All three of these fabric layers are then ccntinucusly-bcnoed together by 
the application of r e*> and oressure to form composite material 10. 

In Accordance with the invention as illustrated in Fig. 2. the nonwoven rnmoosife materia! of the 
invention ,s made by embossing the three-layered structure by oass.ng it between a pair of rolls 20 and IZ 
aro =nnravPd w,th a battern of lands 24 ana groo.es 26 n -eiica! arrangement. The method that is 
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35 



'jsec to crcauce :he nonwoven composite material or the present -nvent:cn s disc;osec cy U S Patent No. 
3 507 943 which :s incorporated herein by reference \r its entirety 

In .cccroance w.th the invent.on as illustrated by Fig. 3, the nor.woven ccmposite material 10 of the 
invent.on has areas of heavy bonding 30, areas of intermeciate bonding 32, ana areas of hgnt bonoing 34. 
. , j an ^ nrpHrrori on those areas of nonwoven composite materia! 10 that are 

MTedb 'Jt Heavy u^t.^n.y wo ww ■ ■ 

r-ntacted cn one s.de by land 24 from upper roll 20 anc on the other side by land 24 frcrr, lower rol. 22. 
Areas of intermediate bonding 32 are produced on nonwoven composite material 10 in those areas that are 
contacted cn one side by groove 26 from one of either upoer cr lower roils 20 and 22 and contacted by 
land 24 from the other of upper or lower rolls 20 and 22. Areas of light bonding 34 are croduceo .r. those 
ar^as that are contacted on each sidegroove 26 from bcth upper roll 20 and lower roll 22. 

The bonding process utilized to make the nonwoven composite material of the present invention results 
in a material that has a continuous bonding pattern. The nonwoven composite material should contain a 
minimal number of loose fibers. It is believed that this would be the case in part because of the continuous 
binding pattern but oredominantly because the spunbonded surface of the composite material is bonded 
twice once by the original orebonding step and again at thermal lamination to the meitbiown taonc layer 

Minimizing the presence of loose fibers is advantageous, particularly wn.en the composite material of 
the invention is to be utilized as a sterilization wrao for medical items. 

Also since the spunbonded re.nforcina layers of the fabric of the present invention are bonded tw.ee. 
once bv the oriamal orebonding step and again at the thermal lamination to the maltbiown layer, this would 

- : - - i-i „* .♦^-,^.-1^ fK-!+ .«..-Miiri ♦pnn tn "tn77-tJD during use Of u ic 

b e expected to prevent tne presence u\ iuny man. cm 

- ■ * *u_4. :- «..«~^r krs that of oi+h^r rii^rrptft or continuous line bond patterns 

material, inus, aorasion resusiunce mai >o ou H ^..w. ^ 
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m addition unexpectedly aooa tear resistance is achieved by the nonwoven composite material of the 
invention Up to now nonwoven materials produced by continuous bonding processes have surterea rrom 
unfavorable tear resistance as compared to nonwovens prcduceo by discrete bonding processes. Also, it 

_ _ ^-.pKArtHaH Iqv/pr^ WQU'G Suffer ifOm 

would be expected that nonwoven compysne iuai.ci.aio v.^...^- ~~ ^ - 

unfavorable tear resistance comparea to non-prebonded nonwoven composites. (See Example 2). The tear 
^■stance -f the comoosite materia! cf the invention having a continuous bonding pattern and having 
nr^bnnded reinforcina ' layers is compared to that of discretely bonded, non-prebonded composes in 
Example 1. The results surprisingly show that the tear resistance of the material of the present invention ,s 
= c n^d « *hat nf r.omDarable discretely bonded materials with non-prebonded reinforcing layers. 

% u,„ ,„oio (3 oro .c a^hipvpd hv the nonwoven composite material ot the present invention 

while maintaining a "softness" or "stiffness" as measured by handle and drape that ,s at least comparable 
to that of similar prior art nonwovens produced by discrete bonding (See Example 1). 

An additional advantage of the present invention results from the reinforcing fabric layers being 
prebonded prior to the thermal lamtnation step that results in the nonwoven composite material. Prebonded 
reinforcement webs offer processing flexibilities in that the basis weights of the respective reinforcing fabric 
layers can be manipulated in order to achieve specific properties for both the composite material and for 
each side thereof. Moreover, the flexibility of the process using prebonded webs allows for the use o 
different nonwoven technologies for producing the reinforcing fabrics, such as wetlaying or carding as well 
as sounbonding. Furthermore, various combinations of different polymers can be selected for use in the 
re'nforcing 'abric 'ayers to further manipulate end-fabric properties of the nonwoven composite material. 

In accordance with a particularly preferred embodiment of the present invention, the nonwoven 
composite material is utilized as a sterilization wrap for surgical instruments and other health care supplies. 
Fabrics useful fcr these purposes must oermit penetration of a sterilant, must be capable of impeding the 
passage of bacteria and other contaminants to a hig degree, and also should be fluid repellent. The 
nonwoven composite material of the present invention satisfies these criteria. 

The nonwoven composite materia! of the invention ;s useful as a sterilization wrap for sterile gloves, 
syringes, and surgicai instruments and packs, it could also be used for surgical caps, gowns, surgical table 
and Mayo stand covers, isolation gowns, scrub apparel and industrial garments and fabrics, and tne nke. 

The following examples further illustrate advantageous features of the present invention. The examples 
shouia m no way be considered limiting, but are merely illustrative of the various features of the present 



invention. 
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Examole 1 

Four samples of the comoosite material of the present invention were prepared. Tne samples were 
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O'ecarsc ov bending one sheet cr me:tblcwr facne maae : rcm -Ri oo./propyer.e between ;.vc 

<r~ts of ccur.Dcr.cea fabr.c made 'rem Ce.estra .Ri BC.ypr:cy ere. The Tree avers were tcnaea together 
oy the process disciosea .n U.S. Patent No. 3.50T.943 -tm 2 :ng a parr C hehcaily arranged neatec roi.s as 
shewn ;n Fig. 2. The rcll were ma.nta.ned at temperatures rar.gmg between 289 -294 F Tne materia, was 
fed between the rolls at a speea ranging between 25-55 ft. mm. arc the pressure exertec by tne rolls was 
714 lb lineal in fcr JR-1 and JR-2 ano 535 lb lineai m. for JR-3 and JR-4 

Measurements of tear resistance, handle and water impact penetration of the four ccntmuously-bcndea 
nenwoven composite material samples of the present invention were compared w,r two samples or 
conventional, discretely bonded material marketed by K,mcer:y-Clark unaer tne trade name Kimguard .R) 
and believed to be covered by U.S. Patent No. 4.041,203 to Brock et al. 

Basis weights of the materials were determined in accordance with ASTM D-3776-35. Elmenaorf tear 
strength was determined in accordance w.th ASTM D- 1424-33. which utilizes a falling oendulum to measure 
the force required to propagate a tongue-type tear in a material, starting from a cut in the material. Handle- 
O-Meter measurements were determined in accordance with TAPPI T-498 utilizing a Thwing-Albert Handle- 
O-Meter Model 211-5. The Handle-O-Meter measures the force requirec to push a fabric specimen into a 
slot having parallel edges by means of a moving blade. Water impact penetration was determined in 
accordance with AATCC 42-1985. wh.ch utilizes a textile blotting paper to measure the amount of water 
sorayed onto a ^u^j 0 ^ material that Denetrates that material. 
' The results as presented ,n Tabie 1 . represent the average values fcr 30 samples and demonstrate that 
thP rnmnosite material of the present invention has comoarabie tear resistance, as measured by Eimendorr 
tear strength, compared to that of tl.« Kimguard materia! and also n ? <= mmparable "softness" or 
as measured Dy handle <anu drape. This is the cas 

,M„^,-,:;.-,n ;^ .-.-,n:;ni;rj'"-'-- h " n '- |o ' H an ri rhi=> nrior art material is discretely bonded. 



ven though the composite material of the present 
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Properties 




JR-1 


JR-2 


JR-3 


JR-4 


Kimguara 
Heavy Duty 


Kirnguciru 

Regular Duty 


Basis Wt. (ozJya 2 ) 


components 


s 

M 

s 


1 0 
.6 
1 .0 


1 .0 

o 

.43 


.55 
.33 


.43 

in 
in 






- composite mat'l 
Elmendorf Tear (gr.) 


2.76 


1 .80 


1.75 


1 .52 


1.93 


1 26 


MD 
CD 

Handle-O-Meter 

(gr.) 




969 
1486 


492 
735 


379 
453 


218 
359 


496 
542 


263 
253 


MD 

CD 




170 
97 


69 
36 


54 
36 


45 
19 


76 
56 


28 
17 


MD = machine dir* 
S = spunbonded U 


action 
lyer, r 


CD = cross direction 
A = meitbiown layer 



Example 2 

Three samples of comoosite material were orepared in the same manner as the samoies m Example 1 . 
nnM of ?he 55rr , c;GSi M4S6-0T was prepared using sDunbonded taonc of Ceiestra *R) polypropylene that 
had" not'bee^ 'p'rebonded^ The other 'two samples, ~1 4486-02 ana 14486-03. were ^^^^ ^ e ^ 
(R) poiyoropyiene fabric that had been preconaed at 5 5 o and 18 " ' 
Ceiestra <R x i »v35 



bonded areas, respectively. The 



ozyo* 2 and The Po.yweb iR) polypropylene meitbiown fabric used to <rom the 
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:onposite material was 0.6 oz yo. 



1 Comcosite conaing conditions 


j temperature 




286-290' F 


i 

i 


j pressure 




625 cli (pounds 06 r lines! men) 


5 i 
i 


| line speed 




15-20 fpm (feet per minute) 



15 



The trapezoid tearing load of each sample was aetermmea in accordance with ASTM Method Dir. 7. 
Section 14. The traoezoid tear test is used to determine the tearing resistance of nonwoven fabrics, which 
property is derived from the bonding and interlocking of the fibers and from the physical properties of the 
fibers themselves. 

The results, as presented in Table 2, demonstrate that the effect of prebonding the spunbonced 
reinforcing layers of Ceiestra (R) is to decrease the tear strength of the resulting composite fabric. The 
greater degree of orebonding in sample 14486-03 (18 % vs 6 % for 14486-02) results in even lower 
composite tear strength for 14486-03 than for 14486-02. 

TABLE 2 



20 






14486-01 


14486-02 


14486-03 








unbended 


Q e ipc;tra (R) 


Ceiestra (R) 








Ceiestra (R) 


prebonded at 6% 


prebonded at 18 

o/ 

/Q 


25 






to. i yu _ j 


zoo ~- "-*2\ 


t Q O ^-7/wH2\ 




Trapezoid tear of composite fabric (lbs) 


MD 

CD 


24.5 
14.5 


14.9 
8.0 


12.6 
6.8 


3Q 


MD = machine direction, uD = cross direction 
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It is clear from the data presented in Table 2 that prebonding the spunbonded reinforcing layers has the 
effect of reducing the tear strength of the composite fabric. This is probably due to the greater degree of 
fiber immobilization cause by prebonding. Immobilization of the fibers within a nonwoven structure results in 
tear stresses not being distributed throughout the fabric, and results in lower tear strength. 

Similarly, it might be expected that the relatively high degree of fiber immobilization effected by the 
continuous tine bonding process utilized to produce the composite material of the present invention would 
also be responsible for a corresponding decrease in fabric tear strength. Instead, Example 1 illustrate that 
the combination of utilizing a continuous bond pattern with prebonded reinforcing layers results in a 
surprisingly high tear resistance of the resulting composite material, comparable to that of commercial 
oroducts utilizing non-prebonded reinforcing layers and a discrete bonding pattern. It is postulated that this 
is due to the fact that the continuous bond pattern acts to inhibit and redirect tear lines rather than stopping 
them completely. Tear stresses are then effectively distributed throughout the structure, and the dimen- 
-+-u: !; *. . i: — i u. , ^^^^ir,,-, .pinWrmn lawor^ aiinvvc fnr thfi unexoectedlv hiah fabric tear 

strength of the composite material. 

Although the present invention has been described in connection with the preferred embodiments, it is 
t ^ k en ^^oor^aH -A/ithont rUn^rtinn from the snirit and sccoe 

UnaerSIOOQ lOat muUlllUeUUJHa cinu vanonuna may wo iw-w, -- : — - J 

of tne invention. Such modifications are considered to be within the our/iew and scope of the invention and 
the acpended claims. 



Claims 

55 1 a nonwoven composite material having a basis weight ranging from 1-3 oz.yd^ suitaoie for use as a 

sterilization wrap, comprising : 

a layer of a m e it.binwn fabric of thermoplastic polymeric micrcfibers having an average fiber diameter of up 
to 10 microns and a basis weight ranging from 0.3 to 0.6 ozyd 2 ; 
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two crecorcec re.nforcing fabr.c :ayers of tre-mcc-ssrc zz.-^e- filarrents se.ectec 'rem spurbcr.cec. 
wetia.c ana cardec webs and hav.ng Das:s ,e ; grts tra: -ay oe oe-wca. or different anc -arce rrom 0.3 to 



wrerem said meltbiown fabr.c layer anc sa.d rerforcrg 'acre layers are ocs.ticnec m | U xtac»sec surtace- 
v.= uf f 3CS r^alinnsnio. said me.tblown fabnc layer positioned between sa.d reinforcing fabr.c layers, anc 
•l e ~- »" - «»« -ayprs are continucusiv-bcnced together n a n.p of ccuble helical grooved roris oy tne 
application of heat and oressure to form a composite material having areas of heavy bonding, areas or 
intermediate bonding anc areas ot .igh.t conemg. 

2 The nonwoven comoosite material of claim 1. .vrere.n said trermoolast.c ooiymer.c m,crcr;Ders useu 
to form tne meltbiown fabnc are selected from polypropylene. ry.on 6. nylon 6.6. poiybutylene tereonthat- 
late. polyethylene, polyethylene terepnthalate. linear lew density poiyethy.ene, ana copolymers, composites 

and blends thereof. »-^,o 
3. The n.onwoven composite mateirai of claim 2. wherein said thermoplastic polymeric microficers a.. 

polypropylene. ,., . „„ , ,„ 

4 The nonwoven composite material of claim 1. wherein said thermoplastic polymer filaments^used to 
form the reinforcing fabric layers are selected from poiypropy.ene. nylon 6. nylon 6.6. poiybutylene 
terepnthalate. polyethylene, polyethylene terepnthalate. linear cw density polyethylene, anc copolymers. 

rnpnpn^ites and blends thereof. 

5." The nonwoven composite material of c;aim 4, wnerein said thermoplastic polymer r.iaments are 

ooiypropylene. _ { f ^_n.hct,r 

— . . - . ♦ ^ m -a i r»f ,-i9im 1 wnprom sain remTOrcinu idi-mc loycu ^' i' > ■ - 

l ne fiunwuvtrii luiii|jvjo.iu ' - ^ ■ 
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v Tha mmnnsitfi material of claim 6. wherein, said thermoplastic polymer filaments used to 

make the reinforcing fabric layers have an average lament ciameter greater than 1 2 microns. 

8. The nonwoven composite material of claim 7. wherein said filaments nave an average Xiamen, 
diameter ranging between 12 and 55 microns. _ _ ^ tha 

y. i ne nonwoven Cumuu^uc mcu^..^: ui - ' • - • 

spunbonded reinforcing fabric layers ranges from 0.075:1 to 1:1 by weight. 

10. The nonwoven composite material of claim 9, wherein sa!d ratio of meltbiown layer to spunbonded 
3G layers ranges from 0.2:1 io 0.7:1. 
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A nonwoven composite material comprising a 
rr.eitblown fabric layer of a thermoplastic polymer 
< 12) sandwiched between two prebonded, spunbon- 
ded -einforcing fabric layers (14, 16) of a thermc- 
oiastic polymer, all contmucusly-bcndec together to 
mrm composite materia! (10). The preferred thermc- 
p-astic polymer for both the me-tblown anc spunbon- 
deo layers is polyprcoyl:-ne. The nonwoven compos- 
ite material contains a minimal numcer c f loose 



* hers, is highly resistant to the penetration of 'i quids 
arc would also be e> pected to e - hibit good abrasion 
resistance, while maintaining tear resistance anc 
Bcfmess comparable to non-prebonded materials 
characterized by discrete bonding patterns. The non- 
woven composite material is esoeciaily useful as a 
3ter:ii^a?ion wrap for surgical and other health care 
te mi s. 
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